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SEROLOGIC:,L DI.TA

A. General Air and Approach:

1, Cellular, sonicated and autoclavcd-sonicatcd antigens derived

from arthrosporcs and froi sphcrulus wora tasted by the complement

fixation rmthod against cooled scra obtained from rabbits infected

with ý, ixzmiitis. Thcso tests were pcrforrmcd to dcteý;t antigenic

diffcrencos between arthrospor=s and sphcrulcs. An attempt also was

mdc to correlate thoes results with previous data obtained by testing

sii•alar antigens with i•.iune rabbit sera.

An agar-gel double diffusion assay was performed to demonstrate

the number of precipitin bands present in. soluble extracts derived from

arthrospftos and from spherules, and" the r'-ationship of these precipi-

tin bands among the extracts.

The indirect irimo-fluoras.0.at assay was utilized to confirm

the antiSenicity of the cell wall of arthrospores and of spherules, and

of their articulate fractions&

e lMethods an Materials:

i. Complement fixation: The Kolner one-fifth volume complement

fixation test, as outlined in the provious tri-annual report, was the

assay used to test the .pooled sera from infected rabbits.

2he cellular, soaftatd, and auftclaved-souw ated antigens

were prepared according to the methods outlined in the previous

tri-annual report.

7hree white rabbits were injected with q. &WU&g in the

followine manner. 2he srowth from four Sabouraud's agar slants of

S, h M strain H 11-10 we mashed from the slants with startle

physiological saline. 2ba resulting aixture was poured into a

sterile ftisu arinder and subjected to fifteen complete let 4



strokes. This procedure ranoved all 1arL cl.rips and produced a

homo-anous suspcnsion. The -ixturc was then placcd in C sterile

conical centrifu-c tuae, and centrifuged for ten ninutes at 20C0

X C in an international ccntrifugu; thin scdcii.ent was used to prepare

a 107. suspension in sterile saline. A ton fold dilution was then mado

of this stock sispcnsion. After preinfiction sera was Orawn from the

narginal ear vain of three rabbits, 1.0 nil of this ten fold dilution

was injected, i.v., into Qach animal. Colony counts of the rabbit

inoculum on Sabouraud's nntibotic ganr revealed approxiLmately 50,OW

infectious particles per nl.

Twenty-fLve days after infection, the aniLtals were bled out

by cardiac puncture, and the sere obtained from the two animals showing

the highest cotplement fixation tit.rs were pooled and frozen.

Autopsies performied on the oxaanguinated animals revealed

the lungs, liver, spleen, and kidneys to be covered with a small

caseous lesion. Micrcscopic preparations of the affected tissues

revealed typical spherules of C. Its~tio and cultures of the

liver, spleen, and lungs made on Sabouraud's antibiotic agar were

positive for C. Imitts.

2. Agar-Sel Double Diffusion. The agar-'Gl double diffusion

technique used in this study was a modification of the technique

of Ouchterloney (1949). The aaar used in the gBl diffusion plates

was 0.4 per cant lonaGar (Oxoid) which was dissolved in physiolo;ical

saline with 1-10,000 ,orthiolate v/v added. Thirteen isl. of this

agar we p,-ured into sterile plastic petri dishes and allowd to

harden.

Two different arar-sel double diffusion patterns ware

used in this study. In the first pattern six outer wells Vera out



with i #3 cork borer, each 9 r.zi fro-.i a center well which vas cut

with a #4 cork borar. The outer wells werc cut in a hexaconal

pattern. A second pattern was iiado by surrounding a center hole,

cut with a #4 cork borer, with four cuter wells, cut with a #3

cork borer. In these plates the outer wells nade a square pattern.

The center well was located 9 t. freu the outer wells, with the

exception of the plates shown in Pigures 9 and 10. In these plates

the center well was Atunted 7 mt froe the outer ones. After the

patterns were cut, thv exCesS3 aar was renovod by aspiration.

Whan the hexagonal pattern was used, the various antisera

were added to the outer vells, and the plates incubated at 37 0 C for

two hours. The ahtif.-yi was then added to the center eavity, and

the plates were Licubatcd at 4 - 80 C for seven to ten days. When

the square pattern was used, the saz4 procedure was followed,

except that in so=e instances the antisera were placed in the center

hole, but in other tests they ware situated in the outer wells.

At the end of the incubation period, the precipitin bands

produced wore recorded photographically by dark field illumination,

and by drawings.

A sonicated arthrospore and a sonicated spherule asar-Sel

__ double diffusion antigen vere prepared by. sonication for thirty

minutes of a 1-20 v/v suspension of arthrospores, and of a 1-20

v/v suspension of a sphorule. The supernatant material ins clarified

In the Model R02 Refrieerated Sorvall Centrifdwe at 10,500 xG for

fifteen Minutes.

An autoclaved aaar-rel diffustio anttsen w prepated from

I•



a 1-20 v/v suspension of washed arthrospores and washed spherules

in Soibert's buiffer, Those two m.uixtur~s were autoclaved for

fifteen minutcs at 120 lbr. pressure at a temperature of 1000 C.

The supernatant matorLal was then clarifL.d .y contrifugation in

the refrigerated Sorvall at 10,500 X G for 15 rainutes.

The antiscra utilized in this assay was obtainer fron

ra!;bifs infectod with C, 'iitis, and rabbitR imrmunizod with

fornalin-killed aphorulc, arthrospore, youn- mycelium, D. derna-

titidis it. caRpsulatum, and C. al'bicans calls.

3. Indirect Irmuno-Fluoreecence. One drop of anti-en, delivered

with a Pasteur pipette, was placed on alcohol washed, acetone dried

microscope slides. Cellular antiCens were air dried, and then

heat fixed, whereas the sonicatcd antigens were fixed by iUirrsine

the smcar in a fifteen per cent acetone solution for ton minutes.

The acetone was removed by two successive washinas in phosphate

buffer (pH 7.2). Two drops of either undiluted immune rabbit sera

or undiluted normal rabbit sera wore placed over the smar, and the

slide was placed in a moist chamber for thirty minutes. The anti-

sera was then removed by washing the slide in two successive

changes of phosphate buffer for ton minutes each. After the

final washing, two drops of fluorescin Lsothiocyamate labeled

rabbit antiserun globulin (Colorado Serum Co.) were placed over the

antiJen, and the slide was put back into the moist chamber for

thirty minutes. At the and of this Incubation period the fluorescin lab

labeled antiglobulin was removed by four successive washines of five

%A-aute8 each in phosphate buffer. The slidoe were thea ehaha

several times to rwvq the oxcess clinalnC liquid and one drop of

W L==uno-fluoresemnt nountine fluid (Kavtmau-Leddon Coo. Phtladelphiag



Pn.' was placed over the waear. A covcrolLp was added and the slides

were read oicroscopiclly on a Lc-itz OrtholuC microscope equipped with

a 200 Wntt mercury lamp, and a two mar IM-1 ultraviolot trans-

nittanco filter. The U.V. atisorbant filtur was us...d in the ocular

and the dark field condenser in the nicroscopc.

ý'hoto~raphs wore taken with a ki?~z Ltlcro-attachment camera

on Kodak tri-x, 35 rzi. film, at an exposure time of five and one half

minutes.

An arthrosporQ LLzxo-fluoresccnt antigen was prepared by

washLn- nrthrospores three tims in physiologicnl saline at 2000 x G

in the Model SBV International Centrifuge. After the last centri-

fugation, the arthrosporos were suspended in 0.85 per cent saline at

a concentration of approximately one per cent.

A spherulo irxmno-fluorescent antigen was prepared in the

saume anner as that described above for arthrospores.

Undiluted anti-arthrospore and undiluted anti-purified sphorule

pooled sera ware used to overlay the antigens in this ixnno-

fluorescent assay. Undiluted norral rabbit pooled sera was used as

the control.

C. Results t

1. Conplement fixation tests with pooled sera from infected rabbits.

C I Vhon the pooled sera from infacted rabbits

me assayed with 1.5 rm/ml of arthrospore, spharula, youno muycelium,

a. 6 . .d•RMgtJ1141. and g. albicang cells, antibody titers

of 80, 20, 30, 10, 20, and 20+. rospectively, wuv observed (table 1).

Twelve lnal mispeasimo of the above m matod antiamse

exhlbited the following titers in tests Aith this pooled antisara--

1/32. l/1,/1/41l/S, 1/16, and 1/32, respeceivoly (table 1),

AS

4••



Seiczatd Amntijons. When the pooled Antisera frora infrcted

rabbits wc.s tested with the uxst rcactivo dilution of cithcr the

arthrospore sonicatod, arthrosporc sonctncld supernatant, or

arthrosporc sonicatod scdinent nnti-ans, an antibody titer of 80

was observed. The above antigcna cxhi*-tc.d titers of 1/128,

1/64, and 1/32 respectively, in tests with pooled sera fr•n rabbits

with coccidioidonycosis (Table 1).

If this antiscra was assayed with an optiual dilution of

the spherulc sonicated, sph:rul. scaLcatud supL~rcatwit, aul. sphuZul•

Vsonicatod sadirient antigens, antibody titers of 320, 320, and 160,

respectively, were obtained. The above antigens displayed titers

of 1/256, 1/256, and 1/16, respectively, in assays with the pooled

sera from infected rabbits (Table 1).

Autoclaved-Sonicatod anti-ens. When the moat reactive

dilution of either the autoclaved-sonicated arthrosporc, autoclaved-

sonicatod arthrospore supernatant, or the autoclavcd-sonicated

arthrospore scdimcnt antigen was tested with this antLsecra, an

antibody titer of SO was observed. These antigens displayed

titers of 1/256, 1/32, and 1/64, respectively, in teats with the

pooled antiscra from rabbits with coccidioidomycosis (Table 1).

When optimally roactive dilutions of the autoclaved-son-..

catod spherulo, autoclavcd-sonicated spherule supernatant, and

autoclavod-sonicated spherale sedLment antitens were teasted with the

pooled antisera fron Infected rabbits, antibody titors of 320, 160,

and 160, respectively, were observed. These anticane exhibited

titars of 1/256, 1/128, and 1/64, respectively In assays with

ehis antisera (Table 1).



P444-

40 . r-4

.0 0

4,1 14 41
C) : N .t1 0 4) (0 0

r-4 4ho

tob; 0 e)
P-1F D k '
H t14 Od +1 bb bb

m 0 O 0 0 0 0'0 0 a 0 CIZ C.0 4C3 0l 0 00 IVC)

Go4 02 +1 +1 +10 C 3000 0 0 0 0 0 0 Cý @PC M4 v r-4 194 f H eq co OD Go C") CeQ
H- +10~ C C)00 0 0 0 0 C0O co c CR) H- C4 eq ca ca 0 - .
.0

-H U t) c l m C'.. C~i C'ý.I I '

U) P-
H U

U)0 r-4 ) U

U ) H - J 4 0 W 4 U)
Q 0 W H14 1 r

Ps 4) A 4.) (4) 4) 4J 04. 4)( a (ar
0 m 14 .0 0 00a0%

F3 .0 10P caX1-P 4O3 4& 4- 4 P 0 "J * A44 14 141 1110 .
0- 0 4 c'2 4) $4 $A1 C)b~ ~ 'w % 04 C00 04 Q2

HHr - HH
Hg.)3 04
000
0'4a



bOi

93 00

0

*0 x 0+

"4) "
+

.0 0

r+ +~.4' 1 0 0 00 a o a
0 u

0 +1 i
u 0

0 +14

S-4
+1+0 0

Go Go 00 -

U ) 4+ C
4_ 9 0 C- 0 c

(aV-

40
0 0

4A A. t Q4 O

"to 0A " qc

0) 0+ 0 l 4 4 l =k $4
00 0D0 4

030 N 3 a4ro

0 -A C4

4.1 4J.O 4.1J
0 943~$4



2. Igar-oel DoublQ Diffusion. The controls utilir..c in this assay

included SeiLcrt's buffr in the cbntur well, and the various anti-

scra in the outer wells. The different antiý,ens were also tcted

with nort.inl rabit scra. ^11 controls -av2 nrative results.

Different dilutions of thc sonicatud and autoclaved apherule

extracts were reacted with varyin:. concentrations of the two anti-

spherule sera. Siuilarly the several soluble arthrosporc antigens

were oigrated toward varyinL dilutions of the arthrospore antisera.

It was observed that ll of the antignen-antibody comLinations

tested formed the most intense and the largcst nrunber of precipitin

Lands when both reactants were undiluted.

It will be seen in Figure 1 chat the sonicated spherule

antigen formed four precipitin bands in ccubination with purified

spherule antisera. The band closest to this antigen well was very

faint, nncf was possibly not observed in any of the other prepara-

tions. The next band appeared no a very thick line. The auto-

claved spherule and soluble arthrospore antigens displayed a band

in the sar.* position, but it was not as intense. A third band

appeared uiwhray betweon the antigen and antisera wells, and was

observed for all of the extracts.

Directly adjacent to the antisera well, two very fine bands

were observed. One of these bands appeared to be cocwon to the

sonicated arthrospore and spherule preparations, and the other was

observed with all solutions except the sonicated spherule.

When the autoclaved and sonicated spherule and arthrospore

extracts were nigrated toward aphorulk pooled antisera (F1iero 2),

two precipitin bands were observed close to the apherule sonicated

antigen well. 7his soluble preparation frood a third baud, uid.

way between the antigen end antisera wells, ,ibeh apeTared to be



related to sove'nl bands for.ed by cach adjacent extract. One

precipitin bcnd ots.±rved closc to the nntisera 'eli appeared to be

cort.-on to all of the soluble ,repnrations.

When the snrau extracts w.rc± then zt.cted with arthrosporc

pooled nntisera (Fisuru 3), it %a-s obase.rvcd that only the auto-

claved and sonicated arthrosýore extrncts formed one coridon band

in tests with this antiscrn. The sjtherule antigens failed to

react.

When a pooled antiserun obtained fror.n rabbits with coccidioido-

mycosis was placed in the center well (Figure 4), all of the soluble

antigens formed a thic" precipitin band located cloBc to the serun

well. These beidA morred and did not spur or cross. However, one

-precipitin band wts observed closv to the spherula sonicated

antigen well which was not scon in any of the other preparations.

The sonicated spherule antigen was then placed in the center

well and different ir.r.mne antiscra were situnted in the outer

wells (Figure 5), This photograph rcvenlcd thnt this antigen

forced several precipitin bands with the purified spherule poolod

antiscra, but did not react with any of the other antiserc.

FigCure G shows the nutoclaved spherule antigen in the center

wall, and the various imiuno antisern in the outer wells. It wns

agein observed that this preparation forned precipitin bands only

in conmination with purified spharule pooled antisera.

Rowevar, when the sonicated arthrospore antiren was situated

in the center well (Figure 7), it formed precipitin bands in

combination with purified spherule, arthrospore, and R. _apsulatum

pooled antisera. This antigen formed several precipitin bands

with the purified spharule antisera, end one of these bands



appeared to Lb ideutical with the band produced by this antiLC

with the other two antisern.

Figure 8 shows tha autoclaved arthrospore antigen in the center

well, and the various iLnune nntisor2 in the outer wells. This

antfgen also formed precipitin bands with ?urified spherule,

arthrospore, and .L rwi•slatura pooled antisera. The bands produced

by the autoclaved arthrosporc anti-en with arthrospore and ft. ca2su-

latura pooled antisors appeared to be identical.

The spherule culture supernatant antigen was located in the

center well, and the antisera in the outer wells in Figure 9. It

was observed that this antigen formed at least fivo precipitin bands

with either purified spherule or spherulo pooled antisera. Some of

these bands appeared to be identical; others did not. This antigen

formed one precipitin band with nntisera obtained from rabbits with

coccidioidomycosis, and AId not react with anti-arthrospore pooled

sera.

Figure 10 shows that coccidioidin, placed in the center well,

formed two ?rocipitin bands in combination with several different'

spherulo poolod antisera, arthrospore pooled antisera, and pooled

antisera obtained from rebbits with coccidioidomycosLs.

3. Indirect Imuano-fluorescence.

Cellular anti•gns. When either undiluted arthrospore or purified

sphorule pooled antisera wera reacted with arthrospore cells, a

yellowish green fluorescence at the edgo of the cell was observed.

This bright staining reaction appeared to involve all or part of tho

cell wcll structure. Mahn thu arthrospora cells wore tested with

undiluted noraml rabbit pooled sere, however, only a dull green

color appeared.



In the indirect irxuno-fluorescent tests in which undiluted

anti-arthros~orc or anti-purified apherule pooled sera was reacted

with the spherule cellular antigon, a definite yellowish-green

fluorescent staininG of the outer portion of the cell wall of
D.

either the spherule or the endospore was observed. This fluore-

scence tended to outline the stained cells.

Although it was noted that the body of the spherulc cells

showed soue auto-fluorescence, when undiluted normal rabbit pooled

sere was tooted with these cells, no yellowish green fluorescence

nt the ed-e of the spherulcs or andospores was observed.

Sonicated sediment antigens. The arthrospore sonicated sediment

consisted of some apparently intact arthrosporcs. sorme very small

pieces of material, and sone larLge aggreates of cellular debris.

When undiluted anti-arthrospore or anti-purified spho-ule pooled

sera was r icted with this arthrospore sonicated sediment, a

"rin-inc" of the outer portion of the apparently intact arthro-

spores w•a observed. The smaller pieces of cellular debris wero

seen to fluoresce and the largu negrcgatos fluoresced both at the

edge and aloneb the surface. When the arthrosporo sonicated sediment

was tested with undiluted normal rabbit pooled sera, however, n1

fluorescence was observed.

The sphcrulo sonicatcd sediment was composed of many small bits

of material, frequent larCe aCgragatos of cellular debris, and a

rare. rounz endospore-like body. When this antigon wms reacted with

either undiluted anti-arthrosporc or undiluted antipurified spherulo'

pooled sere, the suall bits of material omitted pin points of liaht.

The larv aegroeatos fluoresced at the adge and on the surface. The

round bodies also demonstratod a positive reaction.



When the spherulc sonicatud aedirmant was tested with undiluted

nortial ra.2it >oolod sera, souýe auto-fluor scenci was observed.

However, this stnining reaction wns not ns bright ns when the

immune antisca were runct.cd with this anti•un.

D. Discussion:

1. Couplerient fixation. Fro,.i the results obtained in tests which

utilizoO pooled sera from infccted rabbits and cellular and sonicatod

anti13ns, it was observed that sonicatLon increased the anti•en

titer of the nrthrospore and spherule preparctions.

It was also observed that this antisera oxhibited an antibody

titer of 80 regardless of OThather it was tested with 1.5 rn/ol of

the cellular or sonicated arthrospore ntiLgens. Thq pooled sact

from infected rabbits, however, displayed an antibody titer of 320

when tested udth an optiunl dilution of the sphorula sonicate, and

a titer of 20 when tosted with an optiral dilution of spherule

cells. From these results it was concluded that sonication of

arthrosporus and spherules code available additional antigenic

material for serologic•l reactivity. It was also concluded that

the dcterninants within the arthrospore iwere similar to those on

the opherule surface.

Thesa results were analocous to those obtained with these

antigcns nnd imrmne anti-C. imitis rabbit sera.

2. A4ar-gcl Double Diffusion. The results of the agar-[el studies

were ganerally analcrous to the data obtained by the complemut

fixation method, and reported in this tri-nanmal report and the

preceding one. Sonicated and autoclavoe, soluble antigens derived

from arthrosporos and spherules exhibited at least saveral precipitin

bands whoe ni[L;atod toward purified spherule (Figuro 1) and spherulo

pooled antisern (FIgure 2). lowever, only a single band ws formed



wton soluble antiZgns tarec tosted ngrinst arthros-,oro pooled anti-

acre (F'iuro 3). Igain, thcse recults sho'-ned that the sph~ruLo

antlgeon clicitc- greeter antibody respouse in the irziunizod rablit.

Conceivcrbly one or rr• of t.L.u antV'odies (Vtgures I and 2)

detected in sera derived frou rabLits ir.rmunixd with sphorule

antiCens that were lackinL (Figure 3) in sera derived froe rabbits

inunized with arthrosyore anti-ens aiaht be responsible for the

protection of aniLals ir.==nized with the foremr antigen (Vo-cl,

ct al. 1954; Levine, et nl. 1950; Levine, ot al. 1962).

SSince Hupnert and Dailey (1963) showed that huron sera

obtained froLo patients with coccidioiLei•yeosis echiLited a

minir-wr of one procipitin band %&on tested with a soluble anticen

frora myceliun, it was docraed pertinent to react the sere from

infected rabbits with the various soluble antiCens (Figure 4). It

was noted that all antigans forued one cocron procipitin band in

tests with this sBrn. AM additional ?recipitin band, however, was

elicited by the sonicatad spherulc antigen in the 2rescence of

this sera. This additional band would a"ain eaphastz, the

irmportance of sphcrule versus arthrospore antige-ns in eliciting

antibody forination xftich night account for the protective ability

of spherule rmterials.

Whereas specific antisera were teat-cd by the double diffusion

technique a'gainst a variety of antigens in Figures 1, 2, 3, and 4,

a specific anti-en was tested by the double diffusion technique

against a variety of antisera in Figures 5, 6, 7, and 8. In

these latter Firures it can be seen in 9 that a procipitin band

was produced only between sonicated spherule antigen and purified

spherule pooled antisura. The other sere tested araLnet this

antigen failed to react. This was in acree•unt with the



reactions of thin antiLen and these sura in a conpleimnt fixation

toot, %ith thL excuption of scr- 3 anU 4 in Figure 9. Cocploaont

fixation tests with these scrr (youn: rycA11.um and H. casulatum,

preceding trn-annual rceort) wer•i ef sufficiunt titer, 320, to have

expected precipitin bands in a double diffusion test. That these

did not occur ory be duc to a lach of sensitivity in the latter text

(Finger and Huller, 1960).

On the other hand, the results of the double diffusion tests

with autoclaved skhurulQ antigen versus n variety of entLsera

(Figure 6) were in cooplete agreemont %rith the results obtained with

this antigen ind the same sera in the compluent fixation test

(preceding tri-annual repurt). The level of antibody titers in

these tests, when they occurred, wore of such low maLnitude as to

have prevented a reaction in a less sensitive assay. Furtheorrre,

it can be seen in Figures 5 and 6 that the 9-horule antigens were

specific in that they did not react with anti-H. capsulatu. anti-

D_. der:matitids or anti-C. albicans sera in the double diffusion test.

The results of the double diffusion tests with soni-nted arthro-

spore and autoclnved arthrospore antigens tested against a variety

of antisera were in agreement with thosc obtained in complement

fixation tests with similar reagents (last two tri-annual reports);

bands vere produced against anti-purified spherule, anti-arthrospore,

and anti-H. casuulatum, sere. Mhcsa antisera exhibited couplemnt

fixation titers of A40, 1280, and 320, respectively, uhon tested

with the soniceatod arthrospore supernatant antigen, and titers of

320, G4C, and 320, respectively, in tests with the autoclaved arthro-

spore supornatant antigen. The ?recipitLn band produced by the

arthrospore extracts in combination with anti-m3. Caoulatu irxmtmsed

sera were of particular interest because einer (1958) had reported



that _- solublc antiL~cn durivi.ud frcii the ~iycclial ph-nee of C.

imidtis (coccieioidin) produc-d c uinjle ný;cr-Zge dcuble difft&:lon

precipitin bend in tcatr irith scru~n~a nd frota pati'entc with

histoplasuosios.

It can bc. said, th,;roforc, that t~i... arthros-pore antL4,ons have

reacted not only with th4.r hor.ioloyous aera (arthrospore pooled

nntiscra) but alec with hetcroloL~ovs sura (purified spheruic and

1j. capsulatura pooled a-ntisera.) This lack of specificity, particu-

larly with respcct to the anti-jj. ca~sulatura sera, did not occur

with thLc cpherulc antigen cdiscuusecl nLove. Itorc~ovcr, thcesu

experimeints showed (Figures 5 nnd "j; 7 arid 8) thct the ai-chrcapore

anti-on prceducod a procipitin :,ane with anti-?urificd aphurule

sera whercas the spherule nntigecn did not renct with anti-arthro-

sp~ore scrn, Thercfore, it tiust bie. assuwied that these two antiLOUB

differe;d, quantitatively or qualitivcly, in their antil-enic

coTl?,o si tLol.

Two other nntirens (sphcrulc culture supernatant antiL-en and

coccoidioidin) were also tQatud by the agar-gcl double diffusion

technique a_(gainst a variety of sera (Fi-ures 9 and 10). It can

be seen in these Fig,,Ures that ephurulo antigan again failed to

roact with arthroalpore -pooolad antisera whereas coccidioidin

produced two pr~cipitin bands with this sera. Since coccidioidin

vas derived from~ myccliwm as wcs the arthrospore pooled antisara,

these results cxi~ht aCain indicate quantitative or qualitative

differences In anti-Qnic determinants Lettmon the sphc rule and

tayceltal phases of C. irx4tis. In Fig"ures 9 and 10 it should also

be noted that mualtiple bands occurred !betwi.cn coccidioidin and

test sera mh*ereas thQ apherulu culture supernatant antiyon

produceed multiple bands only with spherule antiscra. These results



wý-,rc also loo!hcd upon as incticentorB of Pnti-enic diasivlilaritios

betwcon the T.IYCC~lial and a-)c-heulc -rox7th -,hcocs of C. imxaitis.

3. Indirect Imruno-fluorcocence. VoCl nnd 2.Iduln (1953) showed

tha-t the c~all !"alIls of ?t.thc,,enic fun,;i would fluorsce v~ihn

teto~d by the indivx:ct irvIurO-fluuo:-oc,;'t t-.chnItque. Breslau

(19571 stnted thnt the dolysncchari'ca in the cell %?all of the

a:ihcrulc weýrc thal rinin nntirenic agents for stirmulnting the

pror'ucticn of tntilodies in disease. Kong, ct al. (1000) stueied

thL iLrnurio-,nicity of disrupted fra-ctions of apharuics. They

found thit the call v:all conferred t.iore prutecticn in ,aicc rný-ainqt

chln111., w:ith viatile C. ir.iapitis thnt eid thz-. protopl.-smlic -x.ie~ty.

Indirect ii.rmuno-fluorescant tests revealed that the walls of

either arthroopere or spherul- cells or th~.-ir respactive sonicated

sodii~ients fluoresced when tha~nu nntigens %yore overl~.yad with cither

undiluted nrthi on-or..ý or undiluted purificed spherula Pooled antisers.

It was -?ostulited, therefore, that this fluoresconce wase another

indicator of t:,ý rnti-enicity of thc Crthrosporc and apheruic cull

w~lls. These tents Cossi'ily ruvealed the sites of anti,,Qnic

deterrnincntr. %P-ich playedO n prouLnent rule in imai.tnity to C. ignlitis.

E. Future. UorL

1. A. nicro-co..?lerbcnt fixation nssay in nlot? baing, used. to assay

arth~os,)oru an(! wpharula tnnti-gýns, derived :jy cheraical. fractionation,

asninst the nnti-nrthrospora and antis-,herulc sern. Reoports in

the liternturz hnve indicated thnt this uicro-assay is an extraeialy

sensitivc ccrapl-..i,ýnt fi,:ation test.

2. The n.ost antigenic franctions v:ill '.) tosted for their al~ility to

protact aniLmls n!gaIinst challengcwvith viabl-2 C. 'irmiitis',

3. An anti-spherulo sonicat~ed su-parnatnnt mnd an anti-uphorulc

sonicated sa%.diaunt suruia is nowi 'uint, ?ruCarad in rabgjits. it is



felt that the us-.. of thus,. ei..rtr in tQ ~;icro-C.F. assaiy will riore

re~idily annKýlc uo tc identify thc prutvctive r!Qtormiw'-nts -.)realt in

C. imt.s

BIOCHJMAICtL WA'iL

ThQ existence of chitin coiicý...nt ýt c! in thc. residuc fraction,

r._Iý 11, wns showr, in thu ..rcvicus ru,,crt. In thu iQvý28ent rvu2Ort,

the chamical cora;positL.un of scraý soui~lc fractions tudc thu Vccurrcnce

of n noty suzar, 3-O-uecthyltkinnosc, is rQ~ortec1.

1. Fractionction. Fractionction of thu fungal macterial was

?erfoncmcd 1y thL .acthod rc71ortee_ previously. Ench so3.uvlz fraction

wasn neutralized, dialyzed and .ein-Orated to c'ryneass. Total lipi~d

extractcc. wiLth ch1oroforra.t thrnol (2:1) was abuut 237., and thQ

phenol uxtrcct frs'nction xics Ctout 5%. of the dri.ed wrholc funrgus.

TL iras further fractionated and thcý yield of oach fraction in shovn

in Tablu 1.

The cn:isulc was isolated by difforential contrifug-ation after

atrcntent in the iLibi cell fractionntor.

Tnble 1. Yield of fractions fror2 fLI.

Fraction
Source S it S 112 S 11 3 Ill RacoeCVry

Arthroapora 7.21. 25,6% 17.97. 25.5% 79.0%

Ifyceliura 14.'-% 43.5 5.0 16.1 82.2

S11 1 I1 IT l "xtract. S1 2 : conc. formiic acid
1 extract

S113: 10% 11aOfi extract. U~l: rlesidue.

2. Chemcal cornposition of fractions. The phenol extract

was comaposed w~inly of protein, and the sugar content vaa loes

than 1%. Uunin the praper chromatography and the thin layer



chroiatography techniques, seven anino acids were detected by spray-

lIng wiCh ninhydrin rea;cnt. These wcr, Icucin, (or isoleucine),

valine, alanine, throonine, scrine and a suall amunt of blyctn.l.

The fraction extracted with concentrated formic acid contained

a large am~unt of carbohydrate, uspc~cinlly glucosaulnc, and a

lesser a-cunt of protein. Minnosc and glucose were found as the

principal conponents of the neutral sujar by chronatozraphy, and

galactose was deoonstratcd as the lesser component by using galactoso

oxidase (Goalactostat). A rapidly moving faint spot was also found

on the chromatogran. Identification of this sugar will be shown

later.

ThQ fraction oxtracted with 107. sodium hydroxide contained a

larger amount of protein and a lesser amount of sugar than the

former fraction. Qualitatively, the sugar and amino acid components

were not different from the former fraction. In this fraction

glucose was weaker and mannose was the dorinant neutral sugar as

opposed to the glucosa of the former fraction.

The capsule fraction contained a higher concentration of

glucosamine than did the wholc cell. This aiwno sugar mst come

from a polymer, and this polymer's resistence to mineral acid

suMested chitin. These results also sugested that chitin wae

condensed in the capsule.

3. Identification of unknown sugar as 3-0-mcthylrannose.

This sugar composed only 1% of the whole arthrospore, or 5% of the

total neutral carbohydrate. Xc was impossible to determine its

properties by physico-chomical procedure. A small anxunt of

unknown sugar, which was isolated by thin layer chrouatography was

applied for identification chromatographically. Tho color divoloped



on the chroratc-roa by sprnyLn., with p-anialdinc, antlino hydrogen

phthol at;, and 2,3, 5-trLphenyltetrazcliuo chloride r.La!ant showed

that this su~ar woo an nldohmxosc dcrLvntive and that the C2 of the

hoxosic was not substituted with a mthoxyl ,roup. rl values

determined on paper and thin laycr with four different solvent

syste"• correspondcd with known 3-O-i.ithylkonnosc.

4. Lipids in arthrosporcs. A twenty per cunt suspension of

wholc arthrosporcs was extracted with a mixture of chloroform;

methanol (2:1). The extracted lipid was fractionatcd into seven

fractions on a siliLcic acid colum. These fractions, however,

were not horozenous by thin layer chroootography. The couponents

of these lipid fractions arc as y;t unidentified.

Total lipid was saponified with uethanolic VDH and the fatty

acids separated. Thesc arc under analysis with -as liquid chromo-

tography.
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Outside wells:
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Coccidioilin

Outside wells:
1. Purified spherule pooled antisera
•,. Pooled antisern obtained from rabbits

with coccldlioidomycosis
3. Arthrospore pooled antisera
4. Spharule pooled antisera
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